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"Advertising." In The New Palgrave, Vol. 1 (J. Eatwell, M. Milgate, and P. Newman,
Editors), New York: Macmillan, 1987, pp. 34-36.

"Industrial Organization." In The New Palgrave, Vol. 2 (J. Eatwell, M. Milgate and
P. Newman, Editors), New York: Macmillan, 1987, pp. 803-808.

"George Stigler's Contributions to Microeconomics and Industrial Organization." In
The New Palgrave, Vol. 4 (J. Eatwell, M. Milgate and P. Newman, Editors), New York:
Macmillan, 1987, pp. 499-500.

"The Potential of Incentive Regulation." In The Market for Energy (D. Helm, J. Kay
and D. Thompson, Editors), Oxford: Clarendon Press, 1989, pp. 178-187.

"Inter-Industry Studies of Structure and Performance." In Handbook of Industrial
Organization, Vol. 2 (R. Schmalensee and R.D. Willig, Editors), Amsterdam: North
Holland, 1989, pp. 951-1009.

"Empirical Models of Rivalrous Behavior." In Industrial Structure in the New
Industrial Economics (G. Bonanno and D. Brandolini, Editors), Oxford: Oxford
University Press, 1990, pp. 138-167.

"Economias del Tamano Empresarial y Poder de Mercado" and "Innovaci6n y Posici6n
Competitiva." In Concentraci6n Empresarial y Competitividad: Espana en la C.E.E.
(Xavier Vives and Jordi Gual, Editors), Barcelona: Ariel Economia, 1990, pp. 55-67
and 119-131.

"Agreements Between Competitors." In Antitrust, Innovation, and Competitiveness
(T.M. Jorde and D.J. Teece, Editors), Oxford: Oxford University Press, 1992, pp.
98-118.

"How Should We Address Economic Costs of Climate Change?" In Global Climate Change:
The Economic Costs of Mitigation and Adaptation (J.C. White, ed.), New York:
Elsevier, 1991, pp. 73-76.

OTHER PUBLICATIONS:

"The Computer Model of Energy Production Without Fast Breeder Reactors"
Computer Model of Fast Breeder Demands and Prices" (with P.W. MacAvoy).
E and F in Economic Strategy for Developing Nuclear Breeder Reactors by
MacAvoy, Cambridge: MIT Press, 1969, pp. 186-199.

and "The
Appendices

P.W.

"Theory, Fact, and Policy: A Reply to Professor Barten." Recherches Economiques de
Louvain, Vol. 41 (March 1975), pp. 63-66.

Measuring External Effects of Solid Waste Management (with R. Ramanthan, W. Ramm,
and D. Smallwood). Washington, D.C.: U.S. Environmental Protection Agency,
Socioeconomic Environmental Studies Series, 1975.

"Option Demand and Consumer's Surplus: Reply," American Economic Review, Vol. 65
(September 1975), pp. 737-739.
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"Advertising, Concentration, and Profits: Comment." In Issues in Advertising: The
Economics of Persuasion (D.C. Tuerck, Editor). Washington, D.C.: American
Enterprise Institute, 1978, pp. 280-284.

"Remarks." In The Conglomerate Corporation (R.D. Blair and R.F. Lanzillotti,
Editors), Cambridge: Oelgeschlager, Gunn & Hain, 1981, pp. 365-368.

"Income-Distributional Concerns in Regulatory Policymaking: Comment." In Studies
in Public Regulation (G. Fromm, Editor), Cambridge: MIT Press, 1981, pp. 112-117.

"Comment on Beales, Craswell, and Salop," Journal of Law and Economics, Vol. 24
(December 1981), pp. 541-544.

Review of C.C. von Weizsacker, Barriers to Entry, Journal of Economic Literature,
Vol. 21 (June 1983), pp. 562-564.

"Comments." In Telecommunications Access and Public Policy (A. Baughcum and G.R.
Faulhaber, Editors), Norwood, N.J.: Ab1ex, 1984, pp. 76-80.

Review of D.J. Teece, ed., "The Competitive Challenge," Journal of Economic
Literature, Vol. 26 (December 1988), pp. 1779-1780.

"Comment on Mannering and Winston." Brookings Papers on Economic Activity:
Microeconomics, 1991, pp. 107-110.

"A Comprehensive and Balanced Energy Policy." Environmental Forum, Vol. 8 (May/June
1991), pp. 41-42.
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For a JIIUIIIWI" til' n'a~t1/1~. ~ol1""Hllla;!'-JJ1I'1I1 alltil-/Ill'ltI~ I"-~ Iwli,'\"

that histon will n-,'onl I()()\ a:- tht' walt'rsht'd war ill :\mtt,('h. .
Corporalion's rt>lutin·ly Y(IIIl1~ liff', ~FIRST, dlf' f'xkntff·t1 (.ffort

spanning sf'wral )'t'ars to aehirve mullimotlal standards for automati('lransporlation equil'"wllt

identifj('ation rt>aeht>cl fruition in April wht'n tilt' Inlt'rnational Standarlls Organizatiua \ISO) votrtl

to appn)V(' an Intt'mational Stamlar,l for alltomatit' idt'ntifit'ation of frt>i~ht l'ontainel's and in

St>ptembrr wllt'n tht' hoarcl uf dirt'('turs uf tht' Assueiation of Amt>riean Railrnads (AAR) approved a

mantJatr to retluirt' universal adoption in North Am"riea of its .\:\ H slamlarll for automatic

t'quipnwnl itlt'ntifil'ation.~Tlw AAB (It'l'ision will rc·tluin· tht' ta~hring of apl'roximatrly 1.'1 million

rail ('aI'S and IOf'olllOlin's I/.Sf'l! in gelH'raJ in It'rclwngf' sf'niC'f' in Canada.llll' [' nilf't! Slalt's ant! M,'xi,'o

over a 30-nwuth pt'riod ending July 1, 11)94. with two tags per railcar. Wt~ also anticipate railroad

,~l J

"I IJelieve th"t ac/optlOll of til/' AIlI(t'c!Jautolllatic equipnfent
identification tecfmology ilS iI llIi1ndilrory st.lnd:lrrl for rililway
equipment moving in mtt'rChilflye si'rvJ{;t" is the ~n~stsignificant
step WI! hilve tilKen ilS im mclustry !:Ince Ollr drive' towards ..;
computerization some 25 yeilrs "go This tochnology will enable
us to position ourselves to siltisfY'!.our Customers needs ilS wq!
move into the 21 st century i1;'cl tllr;i',lfolil1'tl th~'losses in m'lr.K~

.. • • 1"

shiire thilt WI' hilye. cICpericnc/>d1'tvttr.tlJe past 40 yl,.Hrs,"
• * .'

J '_.tI\ J) .'I:,'ulIl, J~

\ _.\ 't III. I .. I I.r 1"~""1 I.d 1111' 4 .11 \1.,111,1:':' 1111'111

f '1,.1./1.111 \lIlllll I II \". III \H't'l II ,I

, 11.11""1.111, \, I: '1;1 t IIIHlll.ltl'I'

investment in a substantial network of automatic equipment identification (AEl) readers and other

peripherals durin~ thi~ period,';-SECOND, the acceptance of Amtech's ramo frequency identifica

tion (RFID) tt'ehnology in sev-

cations markets hroadened con-

eral of tht> other largded appli-

ing 1991, AIntech successfuDy

siderahly. For example, dur-

implemented ourelectronic tolJ

eoDection system on aU 10 Oklahoma Turnpikes, covering some 550 miles an(1209 collection lanes, and

now over 100,000 motorists in Oklahoma enjoy non-stop, papt>rless toll eolJection. Nearly 50,000

commuters in DaBas now use their TolITag' identification device for non-stop payment of their toll
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1m Ih,' ()alla~ 'orlh Tullwil\.·' IIl1l11b"r of 011\1'1'

wl,lI us in thl' Cnih'lI Stuh's. Th,' :oi~'sh'm will soon

II .. off!.'rl'" to mulurists in Iiong Kong untie I' a

rfl'ent u~rt'rnll'nt with a major tunnel uperator

Amte"h or its distril ~ors in Fralwl' ami Spain .lS

there, Tht' Cross-llarhuur Tunnel Co., Lt,1. and

the Hong Kong government.~THIRD, Amterh
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and flexihl,. tag mrmory. We exprct to a,lapt this

the high-SIW() rt"ad/writt' DYNICOM ,. pro(lurts.

Initially targektlto the European rail market, this

system fcaturl'S \'t'ry high spt"t't) performan"e (up

to 400 kmlhour - 240 mph). high data capacit~·

very rohust technology to a nf>W line of products

aJitt"application sets in the months and years

ahead. ,yRelatt'd to the development activitit's.
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• TMS.1ISf Amteeh's technoJogy Jeadership was again ,'on-
• ClIMlUTlV! A(CCMlTS

firmed hy the grant of three new United States

patents and nine foreign patents during )9t)).
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a's PikePass
N

is a tremendous success

lahoma turnpike travelers. In t''1e 'irst 12

, operation, over 96,500 PikePalJs ta.,.

w.... is.ued. The convenience, lSavings, incr,.ased

safety Bl1d verslltility !lold itsel' to our customors. H

Rkhllr.J I.. Ri.lilljC>'
t:!u.·r E:\".'uth .. Offi....r

Oklahoma Tumpik.. Authority

~FOURTHIAmi....hremtinued suhstantial immetliatefinancial DYNICOM"' system to railroads

its poJicy of forming strategic benefit to Amtech including in Europe. !TAmtech has also

allian('es whtan appnl\.rialt' and ('ash lie'ense payments, and il made a derision to t"xpanJ its

htlpfuJ to furth..r our .~oals. In will allow Amtech to reduce distributor ~nd valur-add..d

Of'toher Amterh formed a joint operating eXpt~nses through reseller (dealer) netwf'.rk clur-

venturr with Ah'atel N.V., the c'onsoliclation of our activities ing 1992. Through this strat-

European-hasecltelecommuni- in Europe. The joint venture eb'Y we hope l'/strength..nflistri-

rations and drrlronic'" giant will also undrrlake the capital hution relationships ami end-

with $16 billion in revenues. investment refluired td rnanu- market understandinJ; ami ar-

The new jointventureprovicled fac'tur.. and rna rket the ceptanceofRFID lt~chnology, as

3
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Wt,lI a~ tap intollt'w rnarkt't art'a~ and appli"atiHn~

pUh'ntiall~' dramatiC' favorahlr turn in Dt"'rrnbrr

with tIll' pa~~a~'- hy (:on;.;rt's~ ofthr nt'W Intrrmnclal

Surf... ,,· Tr;lI1~portillion .\1'\ all,1 till' Inlt'lIi{!rnt

committed to c",tomer

for till' fjr.~t lillll' manclalt' f"d,-ral fundill1! parti('i-
.erv;cCJ. NS pioneered

the de""lopment of Au-

to""'tlc Equipment lden-

titlcation IAEIJ in the r.11

ind.-tryandw.~ the flnt

an important "ep on the

meeting our cu"omer'.

expectation•••

P.u' R. HIHI<I..r
[x....uli...• '·i ..

Pn-..i....nt. Oprr.tio....
iliorfolk S..ut ....

Corp..ration

pation in the rehabilitatiun all wt"1I as nt"w ('un-

strurtion of toll highways. bridges and tunnels.

They also state a dt"ar policy in favor ofutilization

of nt"w tfi"hnologiell such as Amtt>('h's to reduct'

roa(lwa~ ('l)ngrstion. vrhidt' air pollution and rt'-

lalt'tl prublt·ml'i. !TSIXTH. in the fourth lluarter

the full rrins of management passed from Mikr

Corboy. our retiring CEO. and Ken Anderson.

our rftirin~ Executive Committee Chairman to a

young. yrt ,'xl~rit'nced and dynamic management

team. Our sharrholders and employees alikr are

indebted to both Mike and Ken for their cheerful
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. 1qq 1 RE EHUE SOURCES :. It·atil·r-.IJil' anti ~rt'al I'onlrihlllillll'" in llt'lpin~

TOU

10 launt'IJ Amtt'c,IJ oVt'r Iht· pa!'il fOllr yt'ar~,

5SEVENTH, unci llt'rhuJl~ mo~t ~i~nifit'antl~·.

Amtt'C'h I'untillllf'ci to marl'it toward prufitahilitf

a~ ('\'itlrllC'tll hy u:J99t rt'lllH fun in tht' Cumpan~' 's

lo~ ... froll1 opt'rations in 1991 ('ompan·dto 19c)() and

a pt·, !'ihan·ln~s uf $O,()t) in tht·last '1uartrr I)( 1991

- IIII' !'illwllt'st Ilullrtrrly loss sinl·t· (,uMic' I't'porl

in;.: IH'~a nin I9RC). ~Tht' t·fft·I,tin da It' for tht· AA R

rail mauclak was set for ('arh 1992 tn allow for

railroads to formulate appropriatt· I'apital hudgets

and implementation planM. Amlech is now begin-

ning to see the realization of large orders in the

~orth Amrriran rail market. Overall oreler back-

log stoC)() at S5.3 million at December 31, 1991, anel

has grown clramalically to over $12 million as of

mid-February 1992. !TThe electronic toU coUec-

tion market continues to malure, hUI because of

the nature of the slate and local government

agency procurement process, the sales cycle is

len~hy. The prospects in the intermodal container
• I '
~ . . ,

, .. ..' -,,'- ! transpcl~tation field remain bright and should
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he advanced l'onsi«lerably by ~Fourth quarkr opt'rations up 270/'( from 1990 rr\'t'nUt'S of

the AAR implementation cleci- resulte(l an a Iwt loss of $14.770,(}OO. The net loss for

sion, Tht' Company is earduHy $588,000 ($O.U6 pt'r share), lin tht' year «fecfint':l 29% to

planning the rxpansion of its improwlJlrnt of 41 ~(when S,t985,O()() (SO.50 )wr share)

manufaeturingcaparityinearly l'ompared with 1991 third from $6,974,000 ($0.71 per

19tJ2 10 he ahlr to respontl to «luarlt'l" net loss of $tJ94,000, share). !TYear-end working

ilwrt'asl't! '·olumes. Additional HI'Wllllt·S for tIlt' ftHlrth '1uur- {'apital alJlmUlIt'Cf tn $B.~;).LO

robotic SII rfaI'" mOllnt 1'1,'!'lmll- I,'r Wt'f!' $5.2:~().()OO.C'o/llpared as ('omparnl I 0 ~ 1:1.~:;6.tMM) .It

il'S assembly equipment is be- with $5,249,000 for the third the end of 1990.

ingadded, asisfuUy automated quarter. ';Revenues for the

custom-design tag testing sta- full year were $18,748,000,

tions. In the serond quarter
DALLAS NORTH TOI.l.WAY·TOLlTAGS IN USE

_0 .0 41111

" " "
.1 .1 'Sfl.. .. "

_0..o 41110 IUO

" ..

40000 f-------------

30000 j-------

20000

10000

house assembly and test capac-

of 1992 we should have in-

ity for up to 200,000 tags per

month. Management has also

initiatr.cI an a~aressive manu-

facturingcostcontrol program.
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-Mamon Navillllfion Company implementedAutomatic

Equipment Identification (AEI) lit its Honolulu con-

tainer terminal in March, 1991. The resulU have

exceeded our expectations. We have virtually elim;-

nated WlMtlng time at our gates and improved the

truck turnaround time in our terminal by at least 20

percent. The improvements we have been able to

provide form a vital part of our service to the Hawaii
~i~,,-l,-

community, and help us to continue our position.s a

leader and innovator in the intermodal industry. -

Gan-J. North
PrrtOill..nl and Chi..r ()perali~ Offi"f"r

Mat"..n T..rminal... fitI'.
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~I~ SlJHIARY. your managt'mt'nt has madt' significant stridt's {(.rward in lC)l)1. Ourshan'hl/id.. rs

han' ht't'n rt'wartlt't1 wilh a rist' in tht' (split-alljusted) market vahw of a share of Amtet'h ('OmOlOn

stock from $6.33 :lUhe close of the first trading day of 1991 to $18.67 on December 31, or a 195%

increase. The directors ofAmtech approved a three for two common stock split for shareholders of

record January 24,1992, whit'h WClS distributed February 13, 1992. This action should help broaden

oWTirrship of Amtech 's shares and further enhance the marketability and liquidity of the stock for our••
investors.~All of us at Amtech look forward to serving you in 1992.

G. Russell Mortenson

President & Chief Executive Officer

February 25, 1992
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Item 1.

Overview

Business

Put!

The Company designs. manufactures, market. a~d GUpport8 a line of hardware and
sl)ftwar~ products soc provides related services involving radio frequency electronic
identificat~,."1 ("RFIO") technology. The Company believeB 1tt! proprietary RFID technology
permits remote automatic identification of and communiCations with objects such as automobiles
and rail cars at higher speeds. at longer distances, and in more difficult outdoor and industrial
environments th~n technolo~ie8 based on optical, magnetic, or other techniques. See
"Technology." The Compan v h98 initially targeted five markets within the transportation and
8hipping indus. des f~·r ita RFI::> products and services: rail transportation, electronic toll anu
traffic mailagl'::1ent, intermodal transportation, vehicle fleet management and access control,
and air freight. See "Intiustry and Market•. " The Company's 8tr8teo i. to e.tablish it.
technology as the leading electronic identification tech::lology in each of ita targeted markets. Aa
part of this strategy, the Conlpany has encouraged various national and international standard
setting organizations to adopt industry standards that are compatible with the Company's
proprietary RFID technoloh'Y' See "Indll!'1tIJ' Standn rd~." The Company currently markets its
products !\:ld gervices Jirectly and throt:g~ more than forty domestic and international
distributors, Bubd;stributors and ,lealers. as a subcont:'::tctor on ce.tain projects, and through Ii

European Joint venture.

The Company, a Texas corporation, was incorporated in January 1988 and is the successor in
interest by various merger transection. to a New Mexico corporation of tha lame name which was
incorp(Jratea in November 1983. The Company's ex~clltive offices are located at 17304 Pre8ton
Rond, Buildins E-J 00, Dallaa, Texaa 75252 (telephone (21 i) 733-6600). The Company haa five direct
and in::iircct wholly owned 8ub,idiaries: Amtech Systems Corporation, Amtech Worl~

Corporation, AL'\13T Corporaf:ion, Amteeh GmbH and Amtech B.V. Unle8s the context otherwise
requirE-s, all refe:oences herein to the "Company" shall indude Amtech Corporation, its wholly
o....-ned subsidiaries, and their predecea80rs.

Technology

r.FID technology remotely identifies an object ~~rough the use of radio frequency signals
rather than bar codes, magnetic cards, or other means. A small transponder device ("tog") is
attached to an o'.Jject, and when that object passes an interrogator ("reader"), an idcntitks.tion code
is retrieved electronically from the tag through Ii technique referred to as "mQdulated
backscatter." Specifically, a radio signal emitted by the reader system prompts the tag to modulate
the signal with a unique code and reflect the modulated signal to thp. reader at the DBme fr·.~uency.

Each tlig may be programmed to carry informati04 concerning the object to which the tag is
attached, which the reader recognizes by identification of the signal when the tag passes the
reader. Oata in certain tag types may also be modified dynamically by the reader syster1 URing
"read-write" RFIO technology. This latter capability is consiciered important by the Compa:.y in
certain electronic tell cohection, traffic management, and rail app~icatiuns.

The Co~pany believes RFIO technology is superior to other forn:lI~ of automatic iam. ';<:ation
technology in a number of respects. Unlike optical and magnetic identification technologies
(sl1ch liS bar codes and inductive cards), which require that the object to be identified be ~ssentia.lly

stationary and in close proximity to ~he reader, RFIO wehnology permits identificatiun of objectB

-2-



moving at higher speeds and at greater distances from the reader. Morevver, the performance of
systems based on the Company's RFID technulogy is not impaired by the presence of dirt on the tag
or other ehvironmental conditions such as rain, fog or snow. NElgative environmeut&l factors
previously contributed to the failure of a bar code system for automatic identification of rail cars
and intermooaJ containers in the 1970s.

The Company believes that it offers the only RFID sy'ltem in which a single tatI is designed to
be read in multiple frequen~bariai. This "spectrum agile" capability pw:-ovide. the Company with
a competitive ad',a"1tage in certai=l of its targeted markets, particularly in the intermodal
transportation market whJre equipment may pass through several countrie8 whOM regulatory
authurities requi~ the 'lse of different frequency bands. In addition, the Company offen both an
"active" tag, which is battery-powered, and a "passive" tag, which does not contain ita own power
so~rce. The active tag increases the range of the RFID system. which is important in intermodal
transportation and air freight applications. The passive tag eliminates batteries and other tag
maintenance reqdrements and l'educec the cost of the tags, which the Company believes is
;mportant to toll ..:ollection customers as well '18 to certain railroad and fleet management
customers, who may require many thousands of the tags to automate idep.tification of their cargo or
fleet equipment.

An important com~lement to the Company's proprietary RFID hardware technology is
cor.1puter soitwarc developed by the Company and its distributors and resellers to o~rate the RFID
systems and enable a customer to collect and analyze the information gathered by the Company's
RFID systems. The Ccmpany believes that its total systems approar,h will facilitate acceptance of
ite RFID products within the Company's targeted markets.

industry and Market.

The five markets initially targeted by the Company for its RFID products and services are:
rail transportation, electronic toll and traffic management, intermodal transportatioD, vehicle
fleet management and access control, and air freight. The Company has developed products and
services to address eac" of V 'e markets, inclvding identification hardware. such 88 tags,
readers 8:1d field tag prograUlL1elll, and software systems that range from simple reader control
applications to large seale electronic to!l oollection systems. In addition, the Company provides a
variety of support services.

Rail Transportation

The Company's RFID techno)ogy has two primary applicationlll within the rail
transportatic~ market. The first application is automatic equipment identification ("AEI")
aystems. Present methods for identifying locomotives and rail cars require a clerk or video
camera to record identification numbers as locomotives or rail can enter or :eave a rail terminal.
This data must subsequently be entered manually into a ;:;omputer and, thert:fore, is not
immediately reported. may be incomplete, and is subject to ~ta entry erron.

Employing the Company's technology, a railroad can install tags on locomotives and rail
CI!!8 and install readers at rail terminal~ and selected intermediate points. As the locomotive or
rail car passes the reader, the reader retrieves the identification information on the tag md
forwards this information to th~ railroad's computer ~etwork. In read-write AEI systems, the
reader can also "write" new data into the tag. The Company's AEI system thus enables the
railroad to gather anJ disseminate data on a complete. accurate, and current basis, resulting in
better customer service and improved a8set utilization. See also "Industry Standards"
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A BeCOnd application of the Company's te<:hnology, referred to 8S automatic train control
("ATe") systems, involves installation of readers on locomotives and taga, programmed with
location data, between the rails of the track. By placing the ~gs at specified intervals and wayside
control points, a railroad can obtain real-time information with reapect to the locat:on and
movement of its rail eqUipment and use IUch information to iDaintain lafe dil.tances between
trains and to ensure orderly flow of rail traffic on heavily traveled Tail line.. The Company
believe. ATe systems will be more readily accepted in international marUtain which passenger
train traffic is substantial. The Company, therefore, has initially targe~ Cle8e international
ILarkets for its ATe systems and is implementing pilot systems in cenain of theae markets.

In addition to RFID hardware, the Company has designed software to meet the special needs
c.f the .rail transportation market. For example, the Company has developed a system, including
an auxiliary data processor and related poftware, to record the paaaage of a train and
automatically report its locomotive and rail car composition and orientation to designated
railroad computers to coordinate locomotive and rail car utilization. Other capabilities such as
remote equipment dia.gnostics and the monitoring of wheel bearings for potential problems are
induded.

Electronic Toll and Traffic Management

Use of the Compr ~ v's RFID technology for electronic toll and traffic management
("ETTM") typically invoive", installation of a reader at a toll booth and placement of a TollTa~

electronic identification device inside 8 vehicle's windshield. Vehicles equipped with TollTag
identification devices are identified by the reader a8 they approach the toll booth. Thic
identHication is passed to a lane control computer, which detenninee the validity of the device for
use at that toll facility and, in tum, causes signal lights, alanns, or gate. to be activated based
upun the validity tests and anows a non-stop, cashless passage by the vehicle through the toll booth.
The entire transaction, including date, time, lane number, and identification code, is passed to a
central computer, which posts the transaction against the TollTar identification device user's
account, resulting in a charge against a prepaid account, credit card or in an eventual billing.

The Company's E'ITM systems do not, however, require either toll booths or interior
windshield mounting of tags. Toll and revenue collee-tion systems have recently been
implemented using overhead readers on bridges and other structures, thus allowing accurate
identification of vehicles and revenue collection at highway speeds and in open lane
environments. The Company's E'rrM systems also can operate using antennas buried in
highway pavement. or tags located on vehicle license plates or bumpers.

In addition to ETl'M hardware, the Company believes that it offen the moat complete and
sophisticated E'M'M software system in the world. Functionally, this software system (1) records
driver and vehicle information, (2) issues and validates new TollTag identification device~, (3)
invalidates lost or stolen TollTag identification devices, (4) reads and validate. transactions at
toll booths, (5) captures and forwards transactions to the central billing computer, (6) posts
transactione to drivers' accounts, (7) automatically bills drivers' accounts or cre 'lit cards for
charges, (8) prints numerous acco'!!png and other reports, (9) monitors each system component
for failure every thirty seeonds,anrl (0) perform8 system-wide diagnostics and reports any
faiJures via telephonp. pagers to technicians. When combined with the Company's .~ad-write

nardware technolog: the software system provides an effective replacement for the "ticket"
common on toll fJicilities which utilize "distance traveled" as the basis for toll calcuiation. Time
and location data written dynam;cally into the tag as the vehicle enters the toll highway is
retrieved upon exit allowing immediate trip cost determination and display for the driver.
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ETTM provides convenience, reduced traffic congestion and automobile emissions, reduced
con~ction costs, and, in lome instances, discounted toll charges for vehicles equipped with
TollTag identilicl'tion device.. Due to these benefits, the Company believes that ETTM will
become a rrominent method of collecti••g tolls and revenues at major toll facilitie8 and a irport8,
and that the combination of its RFID technology and software 8Y8tem will give the Company a
competitive advantage in this market.

The Intennodal Surface Transprtation E. Jciency Act of 1991 and the Intelligent Vehicle
Highway Systems Act of 1991, passed by th~ Congress of the United States in December 1991,
provide federal fund. for the development of new toll facilities, conversion of exilting free
facilities to toll facilities, and the refurbishment of existing toll facilities, and includes provisions
to encourage the use ofE'I'TM Iystems such as those offered by the Company in achieving the goals
of this legislation. The Company believes that this legislation may substantially expand the
domestic ETTM market during the next five years.

The E'M'M system can provide airports with the same benefits when ur.ad to coller.~ fees from
commercial vehicles <Iuch 8S taxis, shuttle buses, Bnd limousines) for use of roadway facilities.
Several rirport prOjectR have Already proven successful and cost effective.

Intermodal Transportation

Another market targeted by the Company is electronic identification of intennodal freight
equipment including intermodal cor-tainers, chassis, tractor8, and generator sets. The shipping,
railroad, and trucking indu.tries UBc: intermodal containera to transport goods worldwide and
currently have computer sy,tems that atiempt to monitor the lreation and disposition of these
containera. Presently, ucb transfer of a container il generally recorded manually by a clerk
who confirms the container number, type, and size. Thil data is subsequently input into a
computElr system in a proce.. ,ubject b human errors and with detrimental effects on the timely
availability of dat.:. for equipment asset management and customer service.

With the Company', RFID technology, a firm engaged in intermodal transportation can
install tags on its equipment, including containers, aud utili.z.e readers, at points of transfer and
storage, to automatically identify each piece of equipment, ita type and size, and immediately
recc:,rd the information accurately in a computer. Specifically, the Company'.. intermodal RFID
system permits: (1) identification of equipment entering or 9xiting an intermodal container yard;
(2) movements of equipment within the yard; and (3) transfers of intermodal equipment between
the intermodal container yard, ships, rail cars, or other means of transportation. In addition, the
Company has developed a mobile inventory vehicle system in which a vehicle that is lpecially
equipped with a reader can drive through nn intermodal w..ltainer yard and automatically record
the location of each piece of equipment. The Company alit<» baa deaigned software producta to
integrat-4 the data collected by readers in its intermodal RFID systems into computer .ystem.
currently used by ita customers. The Company's RFID system thus enable~ carrien, .hippers,
and consignees to obtain accurate and timely information on the statu. and location of their
equipment and goods. Hence, the carriers can better service customers and enhance th0ir own
88set utilization.

The Company believes that it offers the only RFID system in which a single tag is deaigned to
be read in multiple frequency bands. See "Technology." Since intermodal equipment may p88S
through several countries whose r~gulatory authoritie~ require the use of different frequency
bands, this "spectrum agile" capability of the COIllpany's intermodal RFID system gives the
Company a competitive advantage within this market.
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l't'hide Fleet Manaclment and Access ControJ

The fourth markf't targeted by the Compan"~' is the vehicle fleet management and access
~Xlnt!'01 market. A. ~th the rail and intennod,.l container marketl, electronic identification of
tract.'ra, trailers, con-:ainen, converter dollies, nnd related equipmant allo,'s fleet operators to
:increase productivity, improve equipment utiHutir>n, eliminate clerical and data errors, enhance
I:·;.;tomer lervice, end control assets more etrectively. Type. of fleets include, among othen,
.:u'mmon and contract carriers of g~neral commodities, specialized motor camera, transit
~·,'{tems, taxicabs, police cars, and courier ServlCl3S. Other accell control applications include
r:":;Jd ceommunities, parking lots, airports and military basel, al well ftl varioul other types of
";.tred facilities.

Automatic identification of equipment on arrival at a yard or terminal results in accurate
!\ .....d timely information for dispatch, yard operations, customer information lervicel, and
~ll&'/tm"~~r" maintenance. In certain casel, sr.ale weight and unit identification can be
11,~t..')m,,; i'::lllly combined for compliance wit,h highway weight limits. Mobile inventory vehicles,
d~8t~r~be ..{ above under "Intermodal Tl"ansportlttion: can lignificantly inc~0a6a a carlier'.
erlc;.:!'c :'; in ya:'''' inventory control applicatic\Ds, The Company al80 otTers softwnr~ proJ\.' ..-tII
de3i~''ii " for I:S-', in tl.e vehicle fleet managf.lmeI.t and access control market, including Jard
e.cc:el·~' .=and :ontTol system8 and software that trllcks moving vehicles 8uch a8 large t,rucks
eTOSf m g atate Ii .". \'8.

A'::r Freit.ht

An additional market for the Company', products and lervicea is aircraft freight
equipment. Tbi, market includes Unit Load Devices C-ULD,->, which are widely uaed by air
carriers around the world for transport of freight snd baggage in aircraft holda, arJd the related
gTOlIDd equipment used to transport and handle the ULDs. The Company believes the ULD market
to be analogous in nature to the i1'lu-nnodtsl freight container market lince airlines face many of
the same problems in identifying, tra.cking, and handling their ULDs as the shipping induatry
does with its intermodal containerll. In aoddition, the Comp'my believes that there is a growing
trend to es~blish the u~ of intennochl containers for,air transport. Tho:- Company believes its
products can be readily adapted ~ t~e ULD market while retaining its technological competitive
<tdvantages cf superior reading r.mge and speed in difficult environmental condit' :>ns.

Softwan1 ami Systems Integration

Once data has bee'1 retri.)ved by an automatic identification Iystem, it must be integrated
into a t:ustomHr'& primary CtJmputer system to be t)( lignificant use to the customer. (';Onaequently,
lOftware products that serve this function are al important as RFID hardware in an operational
RFlD ,yatem. The Company b.as designed, and encouraged its distributors and reseUcrs to design
software products that gather, store, package, and forward the identification data captured by the
Comp2.nY's RFID hardware to computer systems currently used by cu9tomers. The CompanY'1
software products can interface with many computer syste:ns used by companies in the
transportation industry.

Other Services
.~,

In addition to RFID hardware and software products for the markets described above, the
Company and its distributors offer various types of 8ervices, including facilities dp-sign, custom
systems integration, field installation, maintenance, training, custom programming, faciliti6s
management. computer facilities management and computer hardwa ~e procurement,
installation, and integration. Purchasers of the Company's RFID systems may contract with the
Company or its distrioutors for one or more of these services to suit their particular needs.
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b September 1~91, the Association of American R8~lroads ("AAR") voted to Inake its
previously voluntary standard on automatic equipmed identification, which is based on the
Company's radio frequency product line, mandatory, etTectj,re early in 1992. There wilJ be an
implementation period ending by June 30, 1994, uncier which all rail cara and locumotives
operating in intt:rchange service in North America (Canada, the United States and Mexico) are
required to be tagged. Based on information provided by the AAR. the Company believes that there
are approximately 1.4 million pieces of rail equipment subject to the ltandard and presently in
interchange service. The AAR standard states thp.t each piece of rolling stock i8 to be equipped
with two tags. Additionally, the railroads are e:..pected to install reader systems throughout their
networks to record equipment movement activity. The impact of this development on the
Company's revenues during the implementation period will depend on, among other thin,gs, how
the carriers and rail car owners schedule the implementation, the availability of railroad..'
capital funding in any given period, and the AAR mRintaining the mandatory AEI ltandard
substantially in its present form. The Company has comI:1itted to the AAR that it will license the
necessary technology to qualifier! companies, if requeste~ and on reasonable commercial terms,
80 that alternate sources of products complying with the AEI st.>.ndard could be available.

The Association of American Railroads has designatf:d a competing technology t.a be a
"Voluntary Recommended Su.ndard" for automatic train control syst..tsms in the United States and
Canada. This technology has not, however, been implemented in North America. See "Industry
and Markets".

In June 1989 the International 3tandards Organization ("ISO"), after extensive
examination and testing of remote identi;\cation technologies, gave initial approval of a Draft
International Standard which specifiep ~.echnical requirements for automatic identification of
intermodal containers worldwide. In Ar, Ci I 1991 this standard gained formal approval and waa
published as International Standard 103' { in October 1991. This followa publicdion of a similar
standard by the American National St.~'l1dardd Institute CANSI MH5.1.9-1990 in October 1990).
The Company's RFID technology meei. 1 'U! pr~aent technical specificatioM of both standards.

In August 199'J the American 'itucking Association ("ATA") gave final approval to a
standard for automr tic identification of tn ctors, trailers, and related motor carrier equipment
based l'pon the ColT JIiI1Y's proprietary Pu7 ID tp.cnnology.

Although of .hese standards only the AAR AEI standard is mandatory, taken together, they
provide compatible multimodal industry-wide .tandlll~ds for automatic equipment identification
covering the major modes of surfaoo commercir.1 tran :-;Jortation.

Customers

During the year ended Decembel 31, 1991, tb·~ Oklahoma Turnpike Authority accounted for
34% of tha Company's salea. During the year end~d December 31, 1990, the Oklahoma Turnpike
Authority arid SNCF (French National Railroad) accounted ("or 28~ and 13~ of the Company's
sales, respectively. During the year ended December 31, 1989, American President Lines,
.'..nsaldo Trllnsporti S.p.A., formerly WABCO Westinghouse Compagnia ItaHana Segnali
S.p.A., SNCF, the Louisiana Department of Transportation and Development. and Mitsubishi
Corporation accouIl·ed for 20%, 13%, 12%, 11%, and 10% of the Company's sales, respec-tively.
During these periods, no other customer accounted for 10% or more of sales. The Company's RFID
systems have been or are presently being installed in a number of foreign countries. Export sales
accounted for approximately 26%, 30% and 42% of the Company's sales during the yeers ended
December 31, 1991, 1990 and 1989, respectively.
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During the J'3..'!T ended December ~1, 1991, nales h Nort~_ Am"ri:r the :to.r Ea.t, and Europe
accounted for 76%, 3,*, and 21% of the Compa'l.is 8s1e8, respectivdy. !luring the Ytlar ended
December 31, 1990...Ie. in North Ameri~, the Far 1':;ast, and guropt" ac:co~nted for 7l~, 6Cl- and
23% of the Company'. aale., respectively. DurLng the year er;ded December 31, !~;J9, ..\Ie. in North
America, the Far East and Europe accounted for 59%, l~ and 31% of the ComplUlY's s.les,
respectively.

The Company generally markets, sells, and services its producta through aeled di.tributon,
dealers and subdistributon, and directly or as 8 subcontractor on certain contraeta. 'l'he Company
h88 enlisted • numher ot qualified distributors and dealers for the .ale and .upport of the
Company's producta worldwide.

The marketing .~'\d distribution agreements between the Company and each 'If its
distributor!' and dealers ·,.ary in term and generally obligate the Company to provide personnel
support to install its producta and train operating personnel and require the distributor to purchase
an initial demonstration system, to obtain all governmer.tal clearances or licenses for particular
installations of the Company's prC'ducts, end to obtain prior written consent of the Company to any
sales efforts of the distributor outside of its specified applications market or territory. The
marketing and distribution agreements also generally contain provisions to protect the
Company's proprietary information. Although the agreements are generally non-exclusive, th£
Company has granted certain exclusive rights to certain of its distributors. See slso
-Manufacturing" and -Joint Ventures."

Manufacturinc

The Company'. research and development, product engineering, and manufacturing
operations are located in two facilities aggregating approximately 27,000 square feet in Sa:1ta Fe,
New Mexico, and a smaller facility of 11,500 square feet in Albuquerque, New Mexico. In the
manufacturing area, the Santa Fe facilities are used primarily for the production and testing of
tags, reader system., programmers, and related products. Tag printed circuit OOards had been
obtained on a Dubcontract basis, but the Company acquired the business operations and assets
previously used for this subcontract work on January 31, 1991 and since then he performed this
work itself. Aa production requirements increase, tag production may be ahared with
subcontractors who meet the Company's quality control and cost requirements. In all cases, fmal
testing and shipment is handled at the Company's Santa Fe facilities. The Company generally
purchases devices, components, and subassemblies from more than one 8'>urce.

The Company will invest in additional automated production equipment during 1992 in
order to increase its manufacturing capacity to meet expected production requirements in 1992 and
later yean, particularly for rail tag demand 88 a result of the mandatory AAR standard.

The Company maintains quality control procedures for its products, including testing
dumg design, prototype, and pilot stages of production, inspection of incoming raw materials and
subassemblies, and testing of finished products using automatic test equipment. The Company
has initiated the certification process for both the International Standards Organization ISO 9001
quality standard and the Association of American Railroads Quality Standard M-1003. The
Company is actively engaged in quality assurance programs throughout the organization. The
Company's general terms and conditions for sale of tags, readers, and related hardware include a
one-year warranty. The Company generally warrants that certain of its software products will
conform to the applicable software product desctiption at the time that an order is accepted. To date,
warranty costs have not been material.
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In connection with the uniform standards approved by the MR, ANSI and ISO, the Company
has consented to offer field paterat licenses for ita RFID technology on reasonable terms to
qualified manufacturers for defined applications of ita proprietary technolog)'.

In June 1988 the Company ~8nted an exclusivf: licenso to Mitl!lubisoi Corporation to
manufacture and market certain of the Company's products in Asia fo!' a tbn year term. In return
for the grant of the license, the Company is entitled to receive paymenta on integrated circuit chips
sold to Mitsubishi for the manufacture of ~rtain RFID product.. The Company in October 1991
entered into an agreement with ita affiliate, Alcate~ Amtech S.A., to grant it certain exclusive and
non-exclusive licenses to manufacture certain of the Company's producta for th., rail, trucking
and intermodal container markets in greater Europe and parts of Atria. In addition, the
Company has licensed Ansaldo Transporti S.p.A. to manufacture C81..ain read-write product. in
Europe. No manufacturing activities have taken place pursuant to any of such licensee to date,
although it ia anticipated that Alcate: Amtech S.A. will initiate production of cert&in producta in
the European Economic Community during 1992.

The Company's backlog, calculated 8S the aggregate of sales prices of orders received from
customers leS8 revenue recognized, wa8 approximately $3.3 mmion at December 31, 1991, a.
compared with .$2.6 million at December 31, 1990.

JointVenture.

In October 1991 the Company entered into a joint venture with Alcatel AVI S.A., a .ubsidiary
of Alcatel N.V. The resulting company, named Alcatel Amtech S.A., is o"Nlltld approximately 51..
by Alcatel AVI SA and 49'11 by the Company. As part of the formation of the joint vent'uns, the
Company transferred its shares of Amtech SARL, formerly a wholly owned European lubaidiary
of the Company, to Alcatel Amtech B.A. Alcatel Amtech S.A. has aclusive and non-acluaive
rights to develop, manufacture, market and aervice certain of the Company. producta forp~
and private passenger and freight transportati..,n applicatioll8 (othrr than road toll, parking and-
road pricing applications 'and excluding industrial automation application.) throughout greater
Europe and parts of Mrica, with an initial focus on th9 rail and related transportation market.
This joint venture will allow the Company to substantially consolidate ita EW"OpeaD operationa
formerly conducted through Amtech SARL, Amtech GmbH and Amtech B.V. into Aicatel Amteeh
S.A.

The Company received substantial pa~'IDents in connection with the formation of the joint
venture company (See Note 11 to Consolidated Financial Statementlt) and, in addition to ita
continuing equity interest in Alcate! Amtech B.A., it is dntitled to receive an additional '2,000,000
upon completion of certain new product development work (which amount shall be provided by the
Company. joint venture partne.r, Alcatel AVI S.A.) and up to a further '5,000,000 baled on Alcatel
Amtech S.A.'s use of integrated circuit chips using the Company'. proprietary technology. The
Company anticipates that the $2,000,000 payment will be received in 1992.

Separately, the Comjiany along with American President Companies, Ltd., Mitaubishi
Corporation and Union Pacific Technologies (a subsidiary of Union Pacific Corporation) are
stockholders in Amtech Logistics Corporation ("ALC-). The initial business strategy of ALe,
which has not yet bl!gun active operations, will be to offer data and related management
information from the Companys customers' installed reader base to carriers and other interested
parties. The Company has entered into a license agreement with .hLC which provides ALe with
the rights to this information. The Company owns approximately 31'11 of ALe's outstanding stock.
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Be8earch and Development

Reaearch and developmf.nt expenses amounted to approximately $4,762,000, $4,854,000, and
$3,563,000 in 1991, 1990 and 1989, respectively Included in thElse amount. were approximately
$2,798,000, $2,305,000 and $849,000 of research and development expenditure. charged to coet of
sales in the 1991, 1990 and 198P consolidated financial statements, re'P,8Cuvely, pursuant to
customer contracts. Although the Company spends significant sum. on resoarch and,
development, there can be no auurance that the Company's new product development etTorts wi1l'~
be 8ucceufu1. AJJ of l'leceu;.aer 31, 1991, the Company employed approximately 50 people in researc..'t
and development, software development and product engineering.

Patent. and 'l"radema.rb

The Company holds fourteen issued patents in the United States, thirtoen issued foreign
patents, and eight allowed foreign patent applications covering various aspects of its RFID
technology. The Company continues to pursue 8 program of international patent application
filings. The Company currently has a variety of patent applications pending in Australia,
Canada, Israel, Japan, Norway, South Korea. Taiwan, and the European Patent Office (Belgium,
France, Italy, the lJnited Kingdo:n, Germany. The Netherlands. Sweden. and Switzerland).
These patents and pending patent applications cover. among other things. the structure and
circuitry of the Company's tags and reader systems. as well as the "modulated backscatter"
communication protocol by which the tags and readers communicate. Certain licenles to the
patented technologies have been granted. See "Manufacturing."

The Company also relies on contracts, copyrights, trademarks, and trade secret laws to
establish and protect its proprietary rights and to maintain the confidentiality of trade secrets,
proprietary information, and creative developments, although there can be no aaaurance thet the
Company's patents, contracts, copyrights, and other rights will adequately protect its interesia.
The Company's logo, "AMTECH~'" and the mark, "TollTa~", are registered trademaru of
the Company in ~hp. United States (and, in the case ofAMTECH~, in certain European countries)
and are the subject of regi,tration applications in certain foreign COUntries.

The market for the Company's products is characterized by competing forDS of electronic
identification technology and industry standards. The Company believes that the principal
competitive factors 10 its targeted markets are product performance and quality, reliability,
coulpatibility with hoat computer systems, technical support and service, and price. The Company
believes that it has certain competitive advantage., including ita relative product performance in
accuracy and reading range, product capabilities due to spectrum agility and deliverable ,tI,ftware
products, compatibility with established industry standards, establilhed domestic and
intema"ional distribution channels, and a significant base of operating &ystell'S on tl commercial
scale. Some of the Company's existing and potential competitors may have greater financial,
marketing, and technological resources than the Company and, therefore, no assurance can be
given that the Company will continue to compete effectively in its targeted markets.

.~
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Government Regulation

The Federal Communications Commission ("FCC") regulates the radio frequency
emissions of RFID products in the Uf&~ted States. The FCC requires, pursuant to temporary
regulations, that each lite at which the Company's products are to be installed or used receive an
opt:rating licenoe. Many foreign jurisdictions also require "type" approval by regulatory
agenciea prior to the sale or shipn.ent of RFID products as wp.ll as an operating licenJle for e.ch
site. To date, the Compan)"s products have been demonstrated to or-erate well within the regulatory
standards in all countries in which the produc.ts have been teated, type approvals have been
obtained in man~' of the major industrial nations in the world, and the Company believes that its
products can be readily adapted to applicable regulatious in most, if not all, other countries.
Further, the Company's products operate within established stendards for radio frequency non
ionizing radiation emissions promulgated by, among others, the American National Standards
Institute, the Occupational Safl~ty and Health Administration and the International
Electrotechnical Commission. The Company, however, cannot predict the extent or impact of
future legislation or regulation by ferleraI, state or Ioeal authorities in the United State. or foreign
countries. Further, pursuant to FCC regulations, the Company's products must avoid interfering
with :ertain transmissions in the 902-928 megahertz frequency banri and are 8Ubject to p08&ible
interference from other radio facilities onerntinJ{ in that band in the United States.

Employees

As of December 31, 1991, the Company employed 193 people. None of the Company',
employees is subject to collective bargaining agreements. The Company believes that relations
with its employees are good.

Item 2.

The Company leases approximately 56,000 square feet of space for ita corporate offices in
Dallas, Texas under a lease that commenced in November 1990 and has a five-year term with two
one-year renewal options. The Company also leases approximately 2,800 square feet of sp"ce in
Dallas as a sales office for distribution of ToliTag identification devices for the Dallas North
Tollway project. The Company leases approxim;ltely 27,(100 square feet of space for ita research
and development, product engineering, and mc.nufacturing operations in two facilities at Santa
Fe, New Mexico, with the lease for the primary facility expiring July 31, 1992 subject to one five-

..,.. year renewal option, and leases a smaller facility of approximately 11,500 square feet in
Albuquerque, New Mexico.

The Company believes that its existinlI facilitiea are adequate to meet current requirements.

ItemS.

None.

Legal Proceedings ....

Item 4.

None.

Submission otMattezd to Vote otSecurity Holders
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Item 5.

PARTD

Market for Reglstnmt'a Common Equity and Related Stockholder Matten

The Company'. Common Stock, $.01 par value (the "C(lmmon Stock"), i. traded on the
NASDAQ National Market System under the symbol "~". The Company effected a three Cor
two split of its Common Stock in the form of a stock divV.end, which waa distributed on February
13,1992 to ltockholders of record on January 24,1992. As oCFebruary 14,1992, there were 10,150,143
share. of Common Stock outstanding held by approxi:nately 500 stockholden of record. The
Company hali not declared any cash dividends on its Common Stock, nor are any currently
anticipated.

The high and low salel prices of the Common Stock aa quoted by the NASDAQ National
Market System, and a8 acljusted for the stock split, for the years ended December 31, 1991 and 1990
were:

Quarter Ended
March 31
June 30
September 30
December 31

1991 Sales Price
H.W1 Lmt
$ 8.67 $ 6.00
$ 10.67 $ 7.33
$ 13.50 $ 8.33
$ 19.50 $ 12.50

1990 Salcs Price
lfuh 1dm
$14.17 • 8.83
$ 13.50 $ 9.50
$ 13.33 $ 5.75
$ 7.67 $ 5.17

The closing price of the Common Stock as reported by the NASDAQ National Market
System on February 14, 1992 waa $25.00.

ItemS, Selected Financial Data

The foJlawing table (page 13) seta forth certain financial information with reaped to the
Company and its predecessor (the "Predecessor") a. of and Cor the period Crom March 10, 1987
(inception) through December 31,1987, and the years ended December 31,1988,1989,1990 and 1991,
which was derived from audi~d consolidated financial atatementa and notel thereto of the
Predecessor or the Company. The consolidated financial statementa and notes the:eto .a of
December 31, 1991 and 1990, and for the years ended December 31, 1991, 1990, and 1989, and the
report of Ernst & Young thereon are included olsewhere in this Annual Report. The Company
effected a three for two split of ita Common Stock in the form of a atock dividend, which waa
distributed on February 13, 1992 to stockholders of l'eOOrd on January 24, 1992. Share and per ahare
amounts for all periods presented hav~ been adjuated to reflect the split. The selected financial
data should be read in conjunction with "Management's Discussion and Analysis of Financial
Condition and Results of Operations" and the consolidated fmancial statements and nota thereto
included elsewhere herein.

-12-


